Introduction
The U.S. Geological Survey (USGS) received a request from the Bureau of Reclamation (Reclamation) to provide monitoring and an evaluation of the effectiveness of habitat actions that Reclamation plans to implement in the Upper Columbia River basin, which includes the Methow River. This monitoring and evaluation program is to partially fulfill Reclamations part of the 2008 Biological Opinion for the Federal Columbia River Power System that includes a Reasonable and Prudent Alternative (RPA) to protect listed salmon and steelhead across their life cycle. The target species in the Methow River for this monitoring and restoration effort include Upper Columbia River (UCR) spring Chinook salmon (Oncorhynchus tshawytscha), UCR steelhead (O. mykiss), and bull trout (Salvelinus confluentus), which are listed as threatened or endangered under the Endangered Species Act.
This report covers UCR activities performed by USGS personnel from March 2011 to November 2011. It involves collecting and analyzing data collected during pre-implementation (2008) (2009) (2010) (2011) (2012) there will be a follow-up after actions are completed (2012) (2013) (2014) . The goal of Reclamation is to maximize the potential of habitat and improve proposed limiting factors affecting the middle Methow River subwatershed (Reclamation, 2010) . The Middle Methow (M2) reach (river kilometer mile [rkm] 843.065 to 843.080) of the Methow River was selected as the treatment reach for this study based on possible stream restoration plans by Reclamation ( fig. 1 ). The upper Methow River (rkm 843.094 and 843.080), Chewuch River, and the Methow River downstream of the Twisp River (rkm 843.065) are being sampled as reference and control reaches in this study ( fig. 2 ). This report covers the third year in the preevaluation of the M2 reach and its side channels. Restoration of the M2 reach is scheduled for 2012, which is planned to be followed by a multi-year intensive post-evaluation period.
The intent of the summary of information provided in this report is to fulfill the objectives and tasks submitted in a statement of work to Reclamation in November 2010 . The study design provides data by which to assess potential fish response to a Reclamation habitat restoration effort focused to improve juvenile salmonid rearing habitat in the M2, which runs between the towns of Winthrop and Twisp, Washington ( fig. 1 ). The pre-treatment phase of the study is designed so that specific questions about the response of target fish species (spring Chinook salmon, steelhead, and bull trout) to the restoration actions can be addressed. Effectiveness is being determined by measuring fish productivity and habitat connectivity of the restoration reach and adjoining reaches, and their tributaries. The study includes sampling efforts directed to understand the relationships between stream habitat and the abundance of various fish species and to assess the response of the fish community. To complement these measurements, we will use models to predict response to treatment, and we will update the model with empirically derived data as these data become available. This modeling effort is expected to inform us of data gaps, sensitivity of key variables, and ability to detect response based on variability of the data.
The approach and actions taken or planned by Reclamation to modify off-channel habitat are largely untested as to their effectiveness to improve target fish species' productivity and survival needs. Those documented strategies that identify both physical parameters and biological relationships and benefits have been identified (Reclamation, 2008) . To assess biological performance, we plan to compare age structure, growth, and age at smolting between those fish that stay in natal areas versus those fish that move. To assess retention in, and movement from or into, the restoration reach, we have used a combination of within-reach and out-of-reach sampling. We are using passive integrated transponder (PIT) tags, a network of instream PIT tag interrogation systems, and smolt traps to assess differences in biological performance and the magnitude of retention in, and movement from and into, the restoration reach.
Progress by Objective and Task
A. Determining the importance of connectivity to fish production: downstream, upstream, and laterally Objective 1. Assess productivity and connectivity of the restoration reach and neighboring reaches, and their tributaries, with emphasis on target fish species Chinook salmon, steelhead, and bull trout. 
Progress in 2011:
We completed electronic data entry for data collected in 2010. Snorkel surveys were conducted at each of our four side channel (population estimates) sites in the M2 ( fig. 2 ). Snorkel sites are located in the mainstem Methow River on the outside bend of each side channel. We used an upstream survey protocol, twice in August, once in September, and once in November. All surveys were completed in one day. A combination of snorkel surveys and a quantitative electrofishing effort will provide a fish assemblage and density estimates for these sites. Snorkel data entry and analysis have been initiated. 
We completed electronic data entry for data collected in 2010. Point-abundance surveys were conducted at the same four sites as the new M2 snorkel survey sites described above. Point-abundance surveys were conducted one time in July. We sampled each site in an upstream direction by bank-unit type, and all sites were completed in one day. Data entry and analysis have been initiated.
Task 1.3 (updated plan for 2011 and 2012). Conduct mark-recapture and/or pass-removal electrofishing surveys to derive fish assemblage, abundance, and density estimates in 10 side channels at multiple times per year, including the side channels chosen for installation of PIT tag interrogation systems (see Task 1.5).

Progress in 2011:
We completed electronic data entry for data collected in 2010. Population estimates were determined in the same 10 side channels sampled in 2010. These sites include the four side channels in the M2 reach, three side channels in the upper Methow, two side channels in the Chewuch River, and one side channel in the M3 reach, aka "Silver Reach," just downstream of the M2 reach. Population estimates were measured for each side channel in March, August, and September/October. In habitat units too deep for multiple pass-removals, mark-recapture and or snorkel estimates were used to determine these fish assemblage, abundance, and density estimates. Habitat units with high salmon or steelhead redd densities were not sampled. Data entry and analysis have been initiated.
Task 1.4 (updated plan for 2011 and 2012). Conduct mark-recapture and/or pass-removal electrofishing surveys to derive fish assemblage, abundance, and density estimates in a 500-m section of Wolf
Creek, Eightmile Creek, and in two reaches of Beaver Creek.
Progress in 2011:
We completed electronic data entry for data collected in 2010. We conducted multiple pass-removal estimates at our index sites for Wolf Creek and two index sites in Beaver Creek. Due to high water and debris in the fall, we could not derive fish abundance estimates for the Eightmile Creek index site. Data entry and analysis have been initiated. Methow, Chewuch, and M2 sites in 2011-2012 .
Task 1.5 (updated plan for 2011 and 2012). Maintain and assess efficiency of three multiplexing PIT tag interrogation sites formerly installed in the upper
Progress in 2011:
We completed electronic data entry for data collected in 2010. High-water damage required that we rebuild and reinstall parts of the Chewuch and upper Methow interrogators. The interrogator in the Methow River upstream of the Twisp River was not reinstalled after high water (June). We tested the detection efficiency at each site in the spring of 2011 by releasing groups of PIT-tagged age-2 steelhead smolts from the U.S. Fish and Wildlife Service's Winthrop National Fish Hatchery. We released 400 fish above the upper Methow, middle Methow, and lower Methow interrogators once in low flow (300-500 cubic feet per second [cfs] ) and a second 400 fish at each site in high flow (>3,000 cfs). All sites are registered with PTAGIS and all data from these sites are uploaded on a weekly basis.
Task 1.6 (updated plan for 2011 and 2012). Maintain five single-antenna PIT tag interrogation systems in four side channels, and add additional single-antenna systems when feasible.
Progress in 2011: We completed electronic data entry for data collected in 2010. We continued to run three single-antenna PIT tag interrogators in two side channels in the M2 reach and two in side channels in the upper Methow. We replaced damaged antennas from 2010 in the spring of 2011. These sites were revisited after high water in spring 2011, and replacements were made in two of the three channels in the middle Methow and two of the side channels in the upper Methow. Disconnection of side channels from the M2, due to low flow, disrupted PIT tag interrogation at these sites for the duration of the year. 
Task 1.14 (new). Assess physical habitat of side channels at different flow levels.
Progress in 2011:
We completed electronic data entry for data collected in 2010. We conducted habitat surveys in side channels during periods of variable flows in spring and early summer. Surveys were measured against USGS mainstem flow gages. Data entry and analysis have been initiated.
Task 1.15 (new). Conduct habitat surveys of stream margins and banks in the M2 and M3 reaches.
Progress in 2011: Habitat of the stream margins and banks in the M2 and M3 reaches were surveyed in summer 2011 by U.S. Forest Service personnel as part of a collaborative effort with Reclamation and USGS. USGS personnel helped primarily with survey design and implementation. Data entry and analysis have been initiated.
Task 1.16 (new). Assess predation of fall Chinook eggs by other fish species.
Progress in 2010-2011: In 2010, underwater cameras were used to record summer Chinook redds and to the assess degree of egg predation that may have occurred. Video recordings did not show direct egg consumption. On two separate dates, a bull trout (~300 mm total length) was videotaped downstream of a salmon redd. Diet samples of fish in the area caught by hook and line showed three species of fish feeding on salmon eggs: bull trout, cutthroat trout, and rainbow trout. We completed electronic data entry for data collected in 2010. No fish samples or underwater video were collected in 2011.
B. Measuring the response to restoration
Objective 2. Assess changes in fish population metrics as a result of stream restoration actions in the treatment reach. (competition, predation) to gauge the potential response of target fish species (Chinook, steelhead, bull trout) and other fish species (rainbow trout, cutthroat trout, mountain whitefish, dace, sculpin, and others) to the restoration effort.
Progress in 2011: Modeling efforts included adjustments and refinements of Patrick J. Connolly's (unpublished) deterministic life history model for steelhead, and using the model to test various hypotheses about changes in survival and smolt age. In addition, much collaborative effort was expended to provide data and life history information for a related but distinct modeling effort being conducted by USGS and Reclamation personnel (funded by Reclamation).
Task 3.2. Collaborate in ongoing efforts with other agencies, universities, private entities, and tribes to assess primary driver variables and to derive pertinent models that describe fish and habitat relationships and that estimate productivity. Progress in 2011: Much collaboration was done with many entities, including: Reclamation, U.S. Fish and Wildlife Service (USFWS), U.S. Forrest Service (USFS), Yakama Nation, Washington Department of Fish and Wildlife, Methow Salmon Recovery Foundation (MSRF), and Wild Fish Conservatory. Collaboration efforts with agencies and private organizations resulted in much sharing of data and field personal.
D. Assessing food-web dynamics
Objective 4. Assess the current food web and potential for biotic resistance imparted by presence and abundance of other interacting fish (for example, native, nonnative, hatchery releases) and other members of the aquatic community (for example, predators, competitors) in the restoration and potentially connected reaches in the mainstem Methow and Chewuch Rivers based on aquatic productivity and fish diet information.
Task 4.1. Assess productivity and food web dynamics in the restoration reach.
Progress in 2011: This work was conducted by doctoral student J. Ryan Bellmore of Idaho State University (ISU). The goal of this work is to construct a quantitative food web for the fish assemblage in the restoration reach of the Methow River. This analysis will help determine both the potential for food limitation in the restoration reach of the Methow and the potential for competition among species in the fish assemblage. To construct this food web, Bellmore is estimating the total invertebrate food base available to fish, and the annual production of fish. To estimate the invertebrate food base, seasonal samples (four sampling dates) of aquatic invertebrates have been taken in both the main channel and five side channels of the Methow River. In addition, at two sites (the main channel and one side channel) monthly samples were taken to quantify the growth of individual invertebrates (n = 12 samples from each site).
Together these samples will be used to calculate annual aquatic invertebrate production for the restoration reach. In addition, the input of terrestrial invertebrates, which can be an important part of the diet of many salmonid fishes, was sampled three times during the summer of 2009. The portion of the food base available to fish is being determined via fish diet and isotope samples taken from the dominant fish species present in the main channel and each of the five side channel sites (n = approximately 600 samples Progress in 2011: Data are currently being entered into Excel spreadsheets. After all date are entered, all data will be checked for error. PIT tag files are currently being entered and proofed. Once completed, they will be uploaded to PTAGIS. All fish and habitat data from prior years of this project (through 2010) were imported into Microsoft® Office Access 2010 databases.
Task 6.2. Provide protocol and data inputs to the Integrated Status and Effectiveness Monitoring Project (ISEMP) in the effort to test the robustness of monitoring protocols, indicator metrics, and sampling designs currently used in monitoring programs.
Progress in 2011:
We worked with ISEMP personnel to prepare our data and protocols so that they can be entered into ISEMP's database. We attended two meetings on the ISEMP database and it appears that our data will be easily adapted when they are ready. Many of our data have already been converted into the ISEMP format. 
